No período observado notou-se uma redução do número de internaç ões hospitalares tanto para procedimentos clínicos quanto cirúrgicos ortopédicos relacionadas a essa doença. Apesar disso, ocorreu um aumento do custo das internaç ões clínicas.
Introduction
The World Health Organization (WHO) called the period 2000-2010 the "decade of bone and joint" due to the increasing prevalence of rheumatic diseases and consequent socioeconomic impact triggered by this situation. 1 Rheumatoid arthritis (RA) is a systemic inflammatory disease that affects joints, lungs, heart and other organs. [2] [3] [4] In Brazil, it is estimated that the prevalence of RA ranges from 0.2 to 1.0% and has a worldwide distribution. 5 New options for RA treatment have emerged in order to minimize the damage attributed to the disease, including a faster and more resolutive intervention, the combination of drugs, and innovations in pharmacological formulations. 6 The interest in estimating the economic consequences and the impact on public health stemmed by these new therapies emerged from the relationship between the high cost of medications and the direct and indirect clinical benefits achieved with treatment. 7 A bibliographic search on direct costs of rheumatoid arthritis in Brazil for our public health, held in major databases, found a limited number of publications on this subject. [8] [9] [10] [11] [12] The Brazilian public health system (SUS) provides free access to treatment of RA, such as disease-modifying antirheumatic drugs (DMARDs) and the immunobiological agent, tumor necrosis factor-alpha blocker (anti-TNF-alpha) -which are high-cost drugs. Ordonnances of 2002 and 2006 from the Brazilian Ministry of Health (MOH) established that the patient should have been in use of at least two combinations of DMARDs without success as a precondition for the provision of an anti-TNF blocker. 13 More recently, new biopharmaceuticals were included in the list of drugs available for the treatment of RA. 14 In most of the times, the treatment of RA is carried out on an outpatient basis. Nevertheless, studies show that the cost generated by hospital treatment is the most significant part of the expenses with this disease, ranging from 55 to 68% of the total cost, although only 10% of patients are hospitalized annually. 15 Pharmaceuticals represent a significant expense, especially early in the disease, when hospitalizations are less frequent, being the second largest component of expenses related to RA, accounting for over 25% of the total. 15 Brazilian studies using administrative databases covering the direct costs of outpatient and drug treatment of RA indicate that pharmaceuticals accounted for 68.72% of the total amount spent. 16 From a survey of available data from Hospital (SIH) and Outpatient (SIA) Information System for the State of Santa Catarina (SC), Brazil, we conducted a descriptive analysis of the economic impact of RA in this state; Furthermore, we also evaluated the trend of costs of the disease during the years 1996-2009. Finally, we analyzed the direct costs of the disease, from the perspective of the public health system.
Materials and methods
This is a time series-type study conducted to evaluate the costs of rheumatoid arthritis among adults and elderly people living in the State of Santa Catarina, Southern Region of Brazil, whose survey data cover the period from 1996 to 2009. Information on outpatient and hospital and drug treatment of RA was obtained searching the website of the Computer Department of SUS -DATASUS from MOH, which is freely accessible, public domain documents. Older adults of both genders and with a primary diagnosis of rheumatoid arthritis according to the 10th revision of the International Classification of Diseases (ICD-10), -10 M05-M06, DIAG PRINC. Column, were enlisted.
Data from the Health Information System (SIS) were exported in its original form (.dbc file) and decompressed with TabWin program, available at DATASUS website (.dbf file). After that, the results were converted into Excel spreadsheets in order to elaborate a database, and filters for refining the data and processing of information of interest for the study were applied. The information collected from SIH was: number of permits for hospital admissions (AIH) and total amount paid, available in VAL TOT column, codes 78500036 (from 1996 to 2007), and 0303090324 (from 2008 to 2009), corresponding to clinical procedures for RA, consisting of hospital treatment and monitoring of inflammatory polyarthropathies, including diagnostic and/or therapeutic arthrocentesis. Hospitalizations for orthopedic surgical procedures available from 2003 were: 39003124 -partial hip arthroplasty; 39016129 -total hip arthroplasty; 39022145 -total knee arthroplasty, 39003051 -shoulder arthroplasty, 39010147 -knee synovial exploration, 39011020 -spine osteotomy, 39011070 -arthroscopic lavage, and 39014053 -shoulder arthroplasty. Both codes are for procedures performed and classified in PROC REA column.
The information obtained from SIA beginning in 2002 was: number and total cost of permits for high-cost procedures (APAC) for the main code of this disease at APA CIDPRI column; for age at APA IDDAAA or AP NUIDADE column; and the medications were separated, both for DMARDs and for anti-TNF, in APA TOTAL or AP VL AP column. During this period, changes occurred for abbreviations at age and medication columns. 
Results
In the state of Santa Catarina between the years 1996-2009, the total SUS expenses for hospital and outpatient medical treatment of RA was R$26,659,127.20. The number of hospital admission permits was 7691, with a corresponding cost of R$7,212,498.45, representing 27% of total costs. Of this amount, 6000 admissions were due to clinical procedures, accounting for 78% of all procedures performed, with costs of R$1,144,402.08, representing only 15.9% of hospital expenses with the disease, when compared to orthopedic surgical procedures, even considering that these latter procedures were only booked from 2003. One can observe that before and after the administration of the pharmacological treatment by SUS, a decreasing trend of 36% was noted in the number of admissions due to clinical issues; this downward trend (of 28%) was also observed in orthopedic surgical procedures. With regard to costs, there was a 19% increase in clinical procedures; however, this increase was offset by a decrease of 32% of orthopedic procedures ( Figs. 1 and 2 ). In the outpatient scenario, the total number of high-cost procedure permits (APAC) for the pharmacological treatment of this disease was 40,188, at the cost of R$19,446,628.75, corresponding to the biggest part of the total expenditure with rheumatoid arthritis. Only 14.7% of the total number of APACs had been allocated to the group of anti-TNF agents, but these drugs represented approximately 82% of the final cost of pharmacological treatment, that is, R$15,975,767.24 (Table 1) .
Discussion
This study found that a change occurred in the profile of direct costs of RA in the time interval of 14 years, with a progressive increase in costs related to permits for high-cost procedures with reference to the pharmacological treatment of RA. Notwithstanding the lower total volume for the immunobiological agents dispensed, the expenses with the pharmacological treatment of RA accounted for most of the financial charges for this disease. As for hospital admissions -the second largest direct cost of the disease, the number of admission permits by clinical procedure showed a significant downward trend after the free access to drug treatment by SUS. Orthopedic surgical procedures also showed a decrease in the number of permits and also in costs. Medical consultation represents the lowest percentage of the total cost of the disease, when compared to hospital and drug costs, ranging between 10-25%. 15 Similar findings in a study conducted in Argentina in 2002 (in the prebiological era) indicated that the admissions accounted for 73% of the total direct cost, while drugs and outpatient procedures represented 16% and 8%, respectively. 17 In a study conducted in Germany, its authors found that over half of the medication costs was attributed to immunobiological agents; however, the costs associated with rheumatoid arthritis were unchanged throughout the study period. This only occurred thanks to the compensation of the increase in drug expenses and to the lower hospitalization expenditures and productivity costs. 18 A multicenter cross-sectional study with 1109 participants conducted in 2000 in France established that the main reason for hospitalization was the disease itself, 19, 20 even with a more appropriate control of the inflammatory activity of RA, demonstrably achieved with an early and aggressive treatment with synthetic drugs (alone or in combination with immunobiological agents). 21, 22 The decrease of 36% in the number of hospital clinical admissions as a result of RA, found in our study when comparing the 2nd versus 1st period, is corroborated by a study based on a Southern region of Sweden database in a period of 10 years, where a decrease of 27% and 28% for men and women, respectively, was observed. It was also noted a decrease of 28% in the number of hospitalizations for orthopedic causes, compared with 39% and 36% of Swedish men and women, respectively. 22 Similarly, a cohort study conducted in Germany comparing the costs of hospitalizations in the periods without versus with immunobiological agents (anti-TNF) showed a decrease, in terms of costs, from 29% to 13% 18 -differently from the increase of 19% in costs in our results for clinical admissions.
According to the authors, the direct cost for hospitalization and medications represents something between 70% and 80% of the total cost of the disease, 23, 24 of which the greater portion is related to the pharmacological treatment of rheumatoid arthritis, especially with immunobiological agents (anti-TNF), overcoming the expenses on hospitalizations. 25 A US longitudinal, three-year (1999-2001) study with 7527 participants showed that the direct cost of medications represented 66% of the total cost, a substantially higher percentage when compared with the findings of the pre-immunobiological era; and only 25% of subjects had been receiving immunobiological agents. 26 Another 2009 study in South Korea, which used a national database, estimated that the cost of medications was approximately 48.6%; according to its authors, this cost is directly related to the immunobiological therapy. 27 The result of this study points in the same direction, in that 73% of expenditures were allocated to pharmaceuticals, even considering the use of only 14.7% of anti-TNF agents. Just as in Brazil, other developing countries such as Colombia and Mexico established that pharmaceuticals constitute the largest component of the total direct cost. 28, 29 This study has some limitations inherent to the fact that we used a secondary database for the collection of information for its conduction, which can determine that the costs may be higher than those reported, since many SIS data are underreported or are simply lost along the consolidation flow, as occurred, for example, in 2007, with reference to the number and total cost of the high-cost procedure permits. Moreover, this form of data collection does not allow that one becomes aware of the individual characteristics, for example, disease duration, disease severity (from the milder forms, which have a lower risk of hospitalization or of an orthopedic surgical procedure, to the most serious situations); the determination of what were the therapeutic regimens administered throughout the disease; the presence of comorbid conditions; and activity indices for this disease, in addition to a regular access to health care unit providing a specialist. It is worth emphasizing that this study may have been influenced in its results, due to the decrease in the number of hospital beds offered by SUS in the state of Santa Catarina -from 12,750 in 2005 to 11,175 in 2009 (www.sc.ripsa.org.br; site accessed on July 31, 2013). In contrast, a Brazilian study with 12,218,632 hospital discharges in 1998 (data from SIH/SUS) evaluated the existence of inconsistencies with respect to diagnostic, gender, and age information. The result obtained establishes that the total inconsistencies for these three variables were under 0.5%, i.e. a negligible error. 30 Another limitation concerns the characteristics of economic evaluation studies. It should be borne in mind the difficulty of comparing costs between countries with different economic situations, especially among developed and developing countries, and also the monetary value of local currency, which undergoes changes over time, due to its exchange rate. Furthermore, the monetary data obtained through an analysis of information systems refer to SUS charges or expenses, with no information based on total costs for goods and services consumed in the healthcare service.
The knowledge of the distribution of the total direct cost of RA leads to a better use of resources; besides, this knowledge points to what are the areas of health care where resources can be saved. Despite the downward trend observed in the number of hospital admissions (both for clinical reasons and for an orthopedic surgery) related to RA since the availability of free medical care offered by the Brazilian National Health System, the study indicates that the ratio between the high cost of medications and the effectiveness in reducing hospitalizations still tends to hold an unfavorable ratio. It is suggested that new studies for monitoring databases from health information systems, resulting in a long-term economic analysis, be regularly carried out, in order to recommend new possibilities for reducing the direct costs of RA.
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